Galpha13 regulation of proto-Dbl signaling.
Rho family GTPases play important roles in the regulation of intracellular signals induced by activated heterotrimeric G proteins of the alpha(12/13) family. The alpha(12/13) subunits activate Rho GTPases through direct binding to a group of Rho guanine nucleotide exchange factors (GEFs) characterized by the presence of a G protein signaling-like (RGL) domain. The Rho GEF proto-Dbl, that does not contain a RGL domain, was also found to link Galpha(12/13) signals to Rho. We have explored the effects of activated Galpha(13) and Galpha(13)-associated G protein-coupled receptor (GPCR) agonists on proto-Dbl regulation. We show that activated Galpha(13), but not Galpha(12) or Galpha(q), induces translocation of proto-Dbl to the cell membrane with consequent enlargement of cell body and membrane ruffling. These effects were evident also when Galpha(13)-associated GPCR agonists were used on cells expressing proto-Dbl and were accompanied by the activation of Cdc42 and RhoA GTPases and further downstream effector JNK and p38 kinases. Moreover, we show that both activated Galpha(13) and GPCR agonists stimulate proto-Dbl interaction with ezrin to promote ezrin translocation to the plasma membrane. These results suggest a mechanism by which proto-Dbl and its effector pathways are regulated by Galpha(13)-mediated signals through association with ezrin.